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human	 intestinal	 illnesses	compared	to	the	general	population.5‒7 
The	populations	identified	as	most	likely	to	be	susceptible	to	gas-

















































of	 eligible	 studies	 were	 searched	 for	 additional	 publications.	 Due	
to	the	topic	being	relevant	to	both	public	health	and	environmental	
management	 literature,	 two	 sets	 of	 search	 terms	were	 created	 to	
ensure	all	relevant	papers	were	identified	in	the	search	process.
The	following	keywords	were	used	to	search	the	literature:
Search	 terms	 1:	 Australia*	 AND	 (human	 feces	 OR	 human	 fae-
ces	 OR	 human	 defecat*	 OR	 open	 defecat*)	 AND	management	
AND	 (behaviour	 OR	 practices)
Search	 term	2:	Australia*	AND	 (human	 feces	OR	human	 faeces	
OR	 human	 defecat*	 OR	 open	 defecat*	 OR	 cat‐hole	OR	 faeces	
disposal	OR	Faecal	 contamination	OR	urine)	AND	 (camping	OR	
back‐country	 OR	 bushland	 OR	 camping	 impacts)
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the	 reference	 lists	 of	 related	 studies.	Authors	 (LS,	 TA)	 read	10	 full	





met	 the	 inclusion	 criteria	 and	 were	 incorporated	 into	 this	 review	
(Table	1).	All	three	papers	were	written	by	environmental	science	pro-







down	of	 toilet	papers,	 tissue	and	 tampons	 in	various	environmental	
conditions	 (from	alpine	to	sea	 level).27	An	overarching	theme	 identi-
fied	in	all	three	papers	was	that	human	waste	management	behaviours	
could	represent	a	public	health	risk	to	visitors	to	camping	areas.	Three	









the	 camping	 areas	 examined.26,28	 A	 study	 in	 Tasmania	 found	 that	
there	were	significant	numbers	of	inappropriate	waste	disposal	in	a	
popular	National	Park.28	Faecal	deposits	were	identified	in	a	120	m	
radius	 from	 camping	 huts	 with	 clusters	 of	 faecal	 deposits	 within	
30	m.28	The	researchers	observed	that	the	closer	to	the	hut	areas,	
F I G U R E  1  Summary	of	the	article	
selection	process	as	recommended	by	the	
PRISMA	statement










3.2 | Soil and water contamination with or without 
visible faecal deposits
Soil	 or	water	 contamination	 from	 human	waste	was	 reported	 in	
all	 three	 studies.26‒28	 Bridle	 et	 al28	 detected	 human	 faecal	 con-
tamination	 in	 small	 pools	 of	 water	 near	 camping	 huts.	 Bridle	 &	
Kirkpatrick27	 found	 pathogens	 from	 human	 waste	 deposited	
in	 cat‐holes	 could	 survive	 in	 alpine	 soils	 for	6	months	or	 longer.	
Human	faecal	waste	contamination	was	also	the	case	in	camping	
areas	 on	 K'gari‐Fraser	 Island.26	 The	 groundwater	 near	 camping	
zones	showed	signs	of	contamination	with	10	out	of	18	sites	re-
cording	 thermotolerant	 coliforms	 exceeding	Queensland's	water	
quality	standards.26	Carter	&	Tindale26	described	that	groundwa-
ter	 quality	 and	 beach	 flows	were	 compromised	with	 faecal	 coli-
forms	and	faecal	sterols	in	camping	zones	and	noncamping	zones	
near	a	 campsite.	Where	water	quality	was	compromised	 in	non-
camping	 zones,	 the	authors	 concluded	 that	 campers	moved	 into	
the	noncamping	zones	for	defaecation.26
Bridle	&	Kirkpatrick27	measured	the	length	of	time	required	for	
items	 such	 as	 toilet	 papers	 to	 decay	 in	 different	 environments	 in	
Tasmania.	Half	were	buried	with	 a	nutrition	 solution	 to	mimic	nu-
trients	 found	 in	 faeces	or	urine	was	added.	Overall,	 bleached	and	
unbleached	toilet	papers	broke	down	quickest	followed	by	tissues,	
while	 tampons	 took	 considerably	 longer	 to	 show	 signs	 of	 decay.	
Items	with	the	nutrient	solution	were	found	to	 increase	the	decay	









TA B L E  1  Summary	of	characteristics	of	3	included	studies
Author date [Ref] Study type and aim
Participants or experi‐
ment location
Methods of data collection 
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3.3 | A lack of public health research into the 
issue of defaecation in outdoor settings
Defaecation	in	outdoor	settings	is	a	public	health	issue.	Authors	in	all	
three	studies	were	concerned	about	the	spread	of	gastrointestinal	
illnesses	where	 there	were	high	numbers	of	 campers	using	 camp-






The	 three	 studies	 in	 this	 review,	 based	 on	 observations	 made	 in	
Tasmanian	National	Parks	and	Fraser	 Island	 in	Queensland,	Australia,	
have	highlighted	the	potential	public	health	risk	for	campers	and	visitors	
of	 these	outdoor	sites	due	to	 inadequate	human	waste	disposal.26‒28 
Findings	from	this	review	suggest	that	there	may	be	a	potential	pub-






4.1 | Lack of adherence to basic 
sanitation techniques
Lack	of	adherence	to	basic	sanitation	techniques	in	outdoor	recrea-
tion	areas	was	noted	 in	 two	of	 the	Australian	studies.26,28	Visible	
faecal	 deposits	 were	 noted	 in	 the	 study	 by	 Bridle,	 et	 al	 2005.28 
International	 literature	 similarly	 reports	 faecal	 matter	 deposits	
were	on	top	of	the	ground	or	poorly	buried.29‒31	Visible	faecal	mat-
ter	was	 also	 reported	 in	 two	 studies	 of	 high‐altitude	 climbers	 on	
Mt	Aconcagua,	Argentina	and	on	Denali,	the	highest	peak	in	North	





basic	 sanitation	 techniques	 in	 these	settings	 is	not	only	unsightly	
but	also	increases	the	risk	of	illness	among	recreationists.	Although	
the	prevalence	of	gastrointestinal	illnesses	was	not	examined	in	the	
included	Australian	 studies,	 the	 report	 of	 the	 presence	 of	 visible	
faecal	 deposits	 and	 contamination	of	 the	 environment	with	 ther-
motolerant	coliforms	seem	to	indicate	that	a	similar	risk	of	exposure	
to	gastrointestinal	exists	at	these	Australian	outdoor	sites.	All	three	
Australian	 studies	 suggested	 that	 popular	 camping	 areas	posed	 a	
risk	of	gastrointestinal	illness	for	visitors.26‒28
Sanitation	 guidelines	 used	 for	 outdoor	 recreation	 are	 avail-
able	to	visitors	in	Australian	National	Parks	via	websites	to	ensure	
recreationists	do	not	dramatically	impact	the	natural	environment	
during	 their	 stay.21,32	However,	 the	 information	about	sanitation	





be	 needed	 to	 remind	 visitors	 about	 appropriate	 waste	 disposal.	








4.2 | Soil and water contamination with or without 
visible faecal deposits



















and	 en	 route.	 Similarly,	 29%	 of	 climbers	 descending	 from	Denali,	
Alaska	had	symptoms	associated	with	acute	gastroenteritis,	which	






4.3 | A lack of public health research into the 
issue of defaecation in outdoor settings
Environmental	management	 groups	 have	 emphasised	 the	 need	 to	
improve	sanitation	in	outdoor	recreation	settings	in	Australia	since	
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the	1990s.22,39	All	three	papers	included	in	this	review	were	by	au-
thors	working	 in	the	field	of	environmental	management	research.	
Notably,	 these	 authors	 all	 raised	 public	 health	 concerns	 and	 sug-
gested	 better	 management	 of	 human	 waste	 in	 these	 natural	 set-
tings.26‒28	This	drive	was	evident	 in	all	 three	articles,	even	though	









gastrointestinal	 illnesses	are	often	not	 reported	by	outdoor	 recre-
ationists,29	or	because	 the	 issue	could	be	overlooked	by	clinicians	




which	 was	 likely	 infected	 during	 bushwalking	 and	 outdoor	 recre-
ation	 activities	 in	wilderness	 settings.25	 The	 authors	 of	 this	 study	
discussed	 Giardia	 transmission	 as	 occurring	 between	 animals	 and	
humans	 through	water	 contamination.25	However,	 gastrointestinal	
illnesses	may	 occur	 via	 human	 to	 human	 transmission	 or	 through	
environmental	 contamination	 occurring	 due	 to	 open	 defaecation	
practices.	A	study	by	Einsiedel	et	al,	200640	 investigating	cases	of	




























Self‐haul	 devices	 have	 been	 made	 to	 transport	 solid	 human	
waste.22,42	 Self‐haul	 systems	 such	 as	 allocation	 and	 gelling	 (WAG)	
bags,	containing	an	agent	to	break	down	the	excrement	have	been	
used	on	Mt.	Whitney	and	Mt.	Rainier	National	Park,	USA.43	Another	
self‐haul	 device	 is	 corn	 starch	 bags	 stored	 in	 a	 “transportable	 ex-










sure	 to	 faecal	matter	 that	might	 occur	 at	 camping	 sites;	 however,	
these	 were	 not	 addressed	 in	 the	 studies	 included	 in	 this	 review.	
Keeping	hands	clean	is	paramount	to	reducing	the	risk	of	illnesses.	
Handwashing	or	using	alcohol	wipes,	where	clean	water	is	unavail-
able,	 is	 recommended	after	going	 to	 the	 toilet.44	 It	 is	unlikely	 that	
sites	with	no	 sanitation	 facilities	would	have	access	 to	handwash-
ing	 facilities45	and	 in	such	cases,	visitors	may	 forego	handwashing	
altogether,	a	common	behaviour	regardless	of	the	setting.	A	study	
by	McLaughlin	et	al31	of	mountaineers	climbing	 the	west	Buttress	
Route	of	Denali	 in	Alaska	 found	 that	only	41%	of	climbers	always	
washed	their	hand	after	defaecation,	but	of	more	concern	was	that	
27%	reported	never	washing	their	hands.	Alternatively,	visitors	may	
use	 a	 nearby	 body	 of	water,	 thus	 further	 contaminating	 the	 envi-


















International	 and	 local	 travellers	 seek	 nature‐based	 tourism	
experiences,	 bringing	 many	 visitors	 to	 natural	 areas	 through-
out	 Australia.47	 Visitors	 to	 protected	 natural	 areas	 use	 only	 small	
     |  7STEVENSON ET al.














5  | RECOMMENDATIONS AND 
CONCLUSION
Australia	 delivers	 a	 comprehensive	 sanitation	 system	 ensuring	
the	 population	 has	 a	 low	 risk	 of	 gastrointestinal	 illness.	However,	






practices	 and	 hygiene	 may	 need	 to	 be	 addressed	 as	 public	 health	
issues	 in	 Australia	 and	 perhaps	 elsewhere.	 Additional	 research	 in-
vestigating	 barriers	 and	 enablers	motivating	 human	 disposal	waste	
and	hand	hygiene	 in	 these	settings	might	also	provide	a	better	un-
derstanding	of	the	issue,	and	help	formulate	educational	health	pro-
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